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AUTHOR: Bezman, D.B., and Vasiltyev, M.I. 1}2-1-9/15
e —

TITLE: Experiments with Automatic Recording Hydrasulic Manometers of
the Type MG-140 Used at Tes! Drilling Operations (Ob opyte
izpol'zovaniya samopishushchikh gidravlicheskikh manometrov
tipa MG-410 na razvedochnom burenii)

PERIODICAL: Razvedka i Okhrana Nedr., 1958, # 1, pp 49-50 (USSR)

ABSTRACT: Equipping hydraulically operated drill migs of the types
w 3UO-300 * " 3UDP-650A " and " 3UP-1200 A" with the auto-
patically recording manometer n M[-410 " made it possible to
use the device for recording the pressure on the face from the
start of drilling operations. 0il from the hydraulic system
of the boring machine, conducted into " MI'-410 ", passes
through a safety valve, which precludes pressures in excess
of 25 atm. The device kxeeps control of the different stages
of work and records the time required.
There is 1 figure.

ASSOCIATION: Trest ngraltsvetrazvedka"”

AVAILABLEs Library of Congress
card 1/1

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858910006-3"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858910006-3

FAERY PR F IR T ARSPTHA T T ey

S Iy

I —————,
iy S ST R ST

VASIL'YEY, M.I., intzh.

S

) A'saorﬁbyl;' work in conatructing concrete plants. Hakhz;éaziil}{o)
0-9:3"? S 'Saa
" (Cranes, derricks, atc.) (Concrete plants)

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858910006-3"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858910006-3

RN Bt T R LG R R R R M SR G (R

5 2 SR

T SRR

KABAPETOV, N.K., inzh,; VASIL'YEV, M.I., inch.

Aoy e e
= : - Stroi. 1§
Molds for making parts of houses of the 1-46k sericn.‘
dor. mashinostr. 5 no.6:9-12 Je '60. (MIRA 13:7)
(Precast concrete)

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858910006-3"



R taie 2 v

CIA‘-TI?BPWSG-OOS13R001858910006-3

VASTLIYEV, 1%1., ingh.j ALIKIN, A.5., inzh.

Assembling industrial equipment for cement plants. iont. i spets.
rab. v stroi. 26 no.B:13-16 Ag 1é4,, (uIPL 17:11)

1, Glavnoye upravleniye fo montazhu tekhnologicheskogo oborudovaniya
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TSentral'noye proyektno—konstruktorskoye otdeleniye Glavkhimmontazha.
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AUTHOR:  Vasil'yev, M.M:
TITLE: Oon the Reflection of a Spherical Shock-Wave from a
Plane

PERTIODICAL: Akademiya nauk SSSR. Vychislitel'nyy tsentr.
Vychislitel'naya matematikaj; sbornik, No.6, 1960,

pp.87-99
TEXT: Consider an explosion, i.e. the instantaneous emission
of a finite quantity of energy in a gas at a time t = O, pressure

p = 0 and density ¢ = So. Suppose further that the point A at
which the explosion occurs at the distance h from the reflecting
plane p. The point A will then emit a spherical shock-wave and <><
the propagation of such a wave in an infinite space has been
discussed by L. I. Sedov. All the linear dimensions will be
expressed in units of h, the density in units of SL and the time
t in such a combination of the parameters that the law of motion
of the incident wave can be given by

r = 27, (1)
where R 1is the distance from A to the incident wave-front.
card 1/10
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‘On the Reflection of a Spherical Shock-Wave from a Plane
Suppose that at t = 1 the wave is tangential to the plane P at

the point © and let us introduce the cyllndrical coordinates :
r, 4y ¢ hoing the origin at 0 and the z- -axis perpendxcular to -
the plane . In thesec coordinates the equations of motion,

energy and continuity are of the form

R Al Ak L e @

__+u—--rU +'Lap =0, (3) ;éé
%,I_:_”mu.gp . __--_—Lc'(ap +“ ":”az) 0. (4)
2wt o2+ o(5 faz*’ 7)=0 (5)
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On the Reflection of a Sphcrical Shock-Wave from 2 Plane

where ¢ = /y % i{s the velocity of sound and U and v are the

the r and Z axes: Y 1is the specific heat

velocity components along
ratio. In the r,z,t space the reflected wave will then be
rcprcsented by the surface
. z = £(r,t) (6)
The conditions on the wave can be represcntcd by
| 2 ay. .o v
u,=1q+-;11(9r—1§)mn&
_ 2 o 0 8 ' .
Ug-—Ul—m(el——--gI)COSy, ( ) x
w=p+JLmﬁ—$
s = T ) .
b (1+ D08
2 -
22+ (1— 1) 9
' (10)
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On the Reflection of a Spherical Shock-Wave from a Plane
ntities in front of the shock-

.refers to quantities behind the shock-
p = arc tan (Of/or) is the inclina-

- seript 1 refers to qua

wave and thro subscript 2
. wave., In the above equations
tion of the wave to the r axis and @l is the velocity of
propagation of the shock- i to the gas

wave relative in front of it.
Differentiating Eq.( 7 ) along the surface given oYy Eq.(6) in the
two directions © (t = const)

where the =~

and T (normal to g) one finds that

st ¢ N| =— sin B - 5;— cos Bl= B
where N = Gl + u sinp - vy cosp. Similar equations are obtained
). The

jon of Eqs. (8}, (9) and (10
' t linear functions of

with coefficients

s differentiat

by the analogou
hese equations represen

righthand gides of t
the derivatives Jd8/00, O
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EOn the Reflection of a Spherical Shock-Wave from a Plane

' depending on B, B and functions obtained from the solution

' derived by L. X. éedov in Ref.l. A simultaneous solution of these "
: equations, together with Eqs.(2)-(5) written down for quantities _
i with subscript , and the subsequent transition to the limit for ‘

T —> 0 and t = 1, leads to expressions for the limiting values of
/i the derivatives of U5y Vo Pp and Qz with respect to r, 2z and t
‘in terms of N, JN/d< and K = - 38/da. The limiting value of 6‘1 can

‘be obtained from Eq.(8) by putting Vv, = 0:

: —

: v+1 16 (¢}

’l (el)oz“'r[l “'—_i'_'l{%i‘*'(ui)o’.‘(vl)o . (11) )
éThe quantities Uy, Py and 92 for r— O and t-—1 can then )
be calculated from Eqs. (7), (9) and (10). Knowing the limiting

‘value N = N = (éﬁ)o + (vl)o and the position of the point of

’;reflection at any time, one can determine the limiting value of the

 curvature of the reflecting wave. simple calculations then lead to
card 5/10 : .
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.on the Reflection of a Spherical Shock-Wave from a Plane
. the expression ‘
| K, = - 2N, : (12)
2 \ {

The limiting value of ON/) © is obtained by putting Ov,/0t = O.
;Substituting the values of N_. K, and (BN/br)o into the expressions

. for the derivatives of ué, vas Py and Q,, one can f£ind the values

of the derivates at t = 1. In this way one obtains the distribution

- of velocity, pressure and density behind the reflected wave on the
gfirst-approximation in the form of a part of the Taylor series.
. Expanding f(r,t) in Eq.(6) into a series in powers of r and t - 1
1 and retaining second order terms only, one obtains for t sufficient-
i 1y close to unity the following expression for the form of the
ireflected wave on the first approximation:
' 13N 2 K R

: z N (t - 1) + Sl=— t -1 o 2 (13) )

i
i

In order to obtain the second order derivatives, Eqs.(z)?(s) must be
card 6/10 : :
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Oon the Reflection of a Spherical Shock-Wave from a Plane

differentiated with respect to r. 2 and t and the conditions on
the shock-wave must be differentiated once again along ¢ and

The system of equations obtained in this way must then be solved
and the limiting procedure for r = 0O and t - 1 carried out.

As a result one obtains expregsions for the limiting values of the
second derivativescfu29 Voo Py and 92 with respect to r, z and t
in terms of the functions determined earlier and also in terms of

P, 2N/302)°; (BZN/atz)o and (aK/at)o, Let us now differentiate the
expression for the velocity of the wave

X
o 2t (14
T E "

twice along 9 and use the expression for the expansion of f(r,t)
in powers of r. On going to the limit r -3 0o and t = 1 we

-
[3E]
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On the Reflection of a Spherical Shock-Wave from a Plane

find that

- 2 Ay
N K .
( §> , (-—031:) - N Ko (15)
da o
o
. . ) 2 ) 2
Equating to zero the expressions for the derivatives T} vn/'r and

N2 .,

Bzvz/atz we obtain a system of equations defining (0 N/ -02)

(azN/3 12)0 and {ai(/?,r)o° On solving this system of equations

one obtaing thezform og thezwave on the second approximation,

Knowing (0 N/do )OQ (D°N/ O )0 and (?K/Dt)o one can determine the

Limiting values of the second derivatives of u,. Vo P, and G% with
: respect to r, 2z and t for T =20, t—1 and to determine the
. yelocity, pressure and density of the gas behind the reflected wave
on the second approximation, i.e., taking into account second order
terms. Further approximations can be obtained in a similar way.,

The present author has carried out numerical calculations up to the
third order terms. The form of the reflected wave on the third

Card 8/10
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On the Reflection of a Spherica

| approximation is given by
7 (5) e=nr+

s Nyt — )+ 8 () 1 (%)
+—-(‘1'—”5) -1+ -2—[(—-) +3Ko]r‘+ a6

(3] e, -

. where Ko:'“%” N°=,o
()= —een, (2], =100 |
(g“—’:)o = 0,5051, (j—;‘!)om —0,8893, \X
(93) =17,111, (9’—”) = 0,5608
da? /g 2 /o
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Oon the Reflection of a Spherical Shock-Wave from a Plane

It follows from Eq.(16) that when « ~ 13.9° (a 18 the angle of
the incident wave is at z = 0) the carvature of the
reflected wave at the point of reflection is positive. The exact
value of o at which the curvature changes sign 1is 14.1°.
Knowing the form of the reflected shock-wave and the situation in
front of it, one can use Egqs. (7) to (10) to calculate Us. v, Py
and O immediately behind the reflected wave front. An anniogous
method can be used to investigate the neighbourhood of the point
of reflection at any given time. The paper is concluded with
numerical tables for the various quantities occurring in the above
analysis. There are 5 figures, 5 tables and 2 Soviet references.
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AUTHOR: Vasiltyev, M. M,
- .
TITLE: Reflection of & spherical shock wave from a plane

PERIODICAL: Referativnyy zhurnal. Matematika, NO- 6, 1962, 33, abstract
6, 1960, 87-99)

.

6v156 (Vychisl. natematika, 8b.
/

TEXT: An approximate'method of calculating the regular reflection from \
a plane P of a spherical ghock wave propagating from a point explosion is Vo
given. It is agegumed that the explosion occurs at a distance h from the
plene P add that the conditions of regular raflection .are fulfilled. For
instants of time close %o the instant of contact (& = 1) of the ghock wave
P the solution of the reflection problem is gought in the’
form of gsegments of Taylor geries. Thus, for & form of shock wave
z (ry t) it is agsumed that

2 - Ny (¢ - 1) + N, (

where r is the distance from the symmetry 8X

of contacty, and No, N1, and Ko are the unkno

card 1/2
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Reflection of & spherical ... . B166/B112

conditions on the shock waves and on the plane, a8 well as the gasdynamic

equations, the author has given & method of finding the coefficients of

the segments of the series for the unknown functions. More accurate i

values of the unknown quantities (taking jnto account terms of the order

of (t - 1)2) are calculated for the cas® of reflection of a strong shock )
wave, 1.y for the case where h is8 small enough. The results of these’

calculations are presented in the form of graphs and tables.

[}bstracter's note: Complete translation.] '
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AUTHORS: Engineers Vasil'yev, M.M., and 90115h0£24, T;ois by High
TLE: Increasing the Hardness of Timber-Cuth ggchego
FELES Frequency Hardening (Uprochneniye r;:l;oy heEo )
lesozagotovitel'nogo instrumenta 2za N

Metallov,
: i Termicheskaya Obrabotka
ODICAL: Metallovedeniye i

PR 1999, Nr 4, pp 5557 (USSR)

iants
: series manufactured in three var

ABSTRACT: ggwegg?;gsoirihe applications. Productiog gf ¥2§§IME by
registant and strong saw chains was solgg ofy60-62Rc;

roducing cutting bits of a high hardne L oS e
% h-hardening with high frequency curre s Ryt
ghrzﬁg case of the saw chain PTs-15M the cutting R
wgre 2ubjected to hardening. The high gge%ﬁgngi AT e

f the cutting elements penetrated tO g S B epths of
oh ketch (Fig 1) gives a full picture o the depths mes,
the i idened and the transient (thermally a eint ) rane

g ih if which are located above the bending pgi b o ength
otting elements thus ensuring ;he neces%%?ycurient e

gu the dangerous Cross section itself. e rrent e
fnd from a 72 kW,130-200x107 ke/sec oscilla'coré “he hea®
w:s effected by means of a 1ooptindggggr m%hz geating
card 1/3 tubing and cooled internally with W .
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£ > To - High Frequendcy
Increasing the Hardness of Timber-Cutting Tsols by Hig
Hardening t ature 1is monitored by means of a photo—gleifr%gr
emperter Individual elements were heated sing Jthat
gyigggons.slightly over one sacond gnq,‘fOlt;Wlniftsr 3
tgey were dropped into an oil contalnln% ;aeréd A
hardening the individual elements were 16 ? g
oil bath for 2 hours at 170°C. The high freq oneY. eith
heating was effected in accordagcgcwitg ﬁggtggg o eds
heating temperatures of 900 - 960 Tan Deat e e ourve
f 130 - 1500C/sec. respectively. hg 'ehpd ature ol
% T heating according to the firsE-mentloge4 Ldg“esult
g?‘aphed in Fig 2. On the basis OI-the"ggbai;neen-sures in
it is concluded that high frequency.hax‘un.-g Bau e nce.
the given case a 2-3 fold increase 1n tneﬁggdpr”-lSM)
For one of the types of saw chains dlscggoein ;;ly R
the aﬁthor recommends high frequency ?a*'enldgbe L e
the cutting elements themselves, w?lCJt?noﬁardening
) out by means of specially built auvoma l§n~"eases E o
machines. The high frequency ha{d?§1ng ! bi5” oS enis
Card 2/3 manufacturing cost of the product D7 10 to 1Ok
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T iigt quenc

Increasing the Hardness of Timber-Cutting Tools by High Frequency
Hardening d by the fact that the life of the

is out-welghe
manufactured tools 1is doubled.
There are 2 figures and 1 table.

ASSOCIATIONS: VNII and TsNIIME
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Technical calculation of filtering cent iﬁﬁ:ﬂ&gﬁ sz:tgéfgi-‘so
decanters with periodic action, Trudy | (MIRA 14:5)

59 (Centrifuges)
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Determining power consumpticn for the ¢oaveying fugal decanters

in a centri
rotor to the liquid phase of & sugponaion 1 (MIRA 1435)

. 29:51-65 159,
Trudy NLIKHIMMASE no (Centrifugation)

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858910006-3"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858910006-3

S ~+4_:;;e<;, NS T PN P e .f{if

VASILIYEV, M.M., inzh.
e — . NI IKHIMMASH no,29:66-71
Intensifying filtering centrifuges. Trudy (MIRA 14:5)

"590 (Centrifuges)
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from a plane.
Reflection ¥f & spherical shock wave (MIEA 13:10)
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(Shock waves)
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VASILBEV, M.N.

Iz Opyta Sostavleniya Orgkhozplanov Konnykh Zavodov

BV, M. N. _
25127. VASILEEY, | Konevodstvo, 1949, No. 4, C. 38-39

( Sev.-Kavkazsk. Trest)

*

s0: Letopis' No. 33, 1949
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VASIL'YEV, M.P.; GRIGOR'YEVA, L.I.; SMERDOV, B.I.
inhomogenous plasma.
ing of cyclotron oscillations in an L
]le?:f‘.piekh.cziz. 31 no.9:1033-1035 8 161, MIRA 14:8)

ar tkov.

CHECHKIN, V.V.;

USSR, Kn
. Fiziko-tekhnicheskiy institut AN ,
! (Plasma oscillationg)
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Moskva, Ugletekhizdat, 1956.

[Mine haulage) Rudaichnyl transport. (MLRA 10:1)
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e (Mine haulage)
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ALEKSETEV, A.G.; VASIL'YEV, M.P.; MOZIN, 1.V,

Device for measuring the ;:_11:; o{ !:,:ﬁat:; sgfe}?dn:?ﬁ;%gg%
in .jg px;z;on synchrotron. . . (MiRA 1654
J1 o

1 Hauchno—issledovp.tel'aldy institut elektr«ii";zi:zi;toy
a}.:»parafury Gosudarstvennogo komiteta po 1spo

11 SSSR.
wbomoy ene(;ggneﬁc measurementu) (SynchrOtron)
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AUTHORS: Chechkin, V. V., Vasil'yev, M. P., Grigor'yeva, L. I.,
Smerdov, B. I.
TITLE: Absorption of cyclotron oscillations in a heterogeneous

plasma v)</

PERIODICAL: Zhurnal tekhnicheskdy fiziki, V. 31, no. 9 1961, 1033-1035

TEXT: Apparatus and results of measurement are described for the absorp-
tion of high-frequency energy in a hydrogen vplasma produced in a quartz
tube (5.5 cm diameter, 100 cm length) by a Penning discharge. Capacitor
2 microfarads, charged to 5 kv, maximum discharge time did not exceed a
few microseconds. The plasma was under the action of a longitudinal mag-
netic field, also produced by a capacitor discharge to & gsolenoid

(18 milliseconds quasisteady, 104 - 1.6'104 gauss). Measurements were made
in the time interval of 300 - 1,000 microseconds after ignition of the
plasma discherge. The plasma oscillations were excited by a 10.7 lcps,
300~w coil (axial period A= 11 cm) as described by G. N. Stix (Phys.

Card 1/4
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Absorption of cyclotron ... B109/B138

Fluids, 1, 308, 1958); the coil was pushed onto the quartz tube. Fig. 1
shows the results of measurement: dependence of the high-frequency power
absorbed in the plasma on the magnetic field strength at various momerts
after discharge ignition, i.e., at different ion densities (hydrogen

pressure 6"10-3 mm Hg). The authors interpret the course of the curve
stating that the cyclotron oscillations with high densities are excited in
the peripheral plasma layer and, moving to the axis, meet a layer with
critical ion density, where they are absorbed. Fig. 2 shows this

dependence for 1.5"10-3 mm Hg; here, the ion density in the discharge is
considerably lower, and cyclotron cscillations can be excited in the region
of H = Ho only. In all experiments, the ion temperature in the plasma

hardly exceeded 1 ev. Under such conditions the cyclotron damping with

H values where absorption otcurs, is no. longer important e¢f. R. Z. Sagdeyev,
V. D, Shafranov (Fizika plazmy i problema upravlyayemykh termoyadernykh
reaktsiy, IV, 430, 1958). But the absorption caused by collisions between I
unequal particles should still be very considerable. The authors thank

K. D. Sinel'nikov, Academician AS UkrSSR, V. T. Tolok, and K. N. Stepanov

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858910006-3"



£5

"APPROVED FOR RELEASE: 08/31/2001 CIA RDP86 00513R001858910006 3

5,/057/61,/031,/002,/¢03,/019
Absorption of cyclotron ... B109/38135

for discussing the work. There are 2 figures and 5 references: 2 Soviet-
bloc and 3 non-Soviet-bloc.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov
(Physicotechnical Institute AS UkrSSR, Khar'kov)

SUBMITTED: September 10, 1960 Lk/’,
Fig. 1, Depenaence of the absorbed power on the magnetic field strength.

Legend: The scale on the ordinate is given in relative units, The broken
line denotes the magnetic field strength corresponding to the cyclotron
resonance of an individual ion. 1 - 300 psec after the beginning of
discharge; 2 - 4003 3 - 5003 4 - 600; 5 - T00; 6 - 800; 7 - 900;

8 - 1,000 paec.

Fig. 2. The same as in Fig. 1 for 1.3-10-3 mm Hg. 1 - 300; 2 - 400%
3 - 500; 4 - 6003 5 - T00 psec.

- Card 3/4
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ACCESSION N AP4042945 $/0057/64/037. 5/1531/1522
AUTIHOR: !ggi}:ygg,wggP,; Grigor'yeva, L.I.; Smerdov, B, I.; Chechkin, V.V,

TITLE: Increase in the diffusion rate of a plasma at the ion cyclotron resonance
SsouncE: Zhurnal tekhnicheskoy fiziki, v.34, no.8, 1964, 1531-1533

TOPIC TAGS: plasma diffusion, cyclotron resonance, hydrogen plasma

ABSTRACT: The cffect of a high~{requency azimuthal electric ficld on the decay rate
of hydrogon plasmis in a magnotic ficld was invastigated oxperimentally. V.V.Dolgo~
polov, K.N.Stepanov and the present authors have described the apparatus in detail
clsewhere (ZWTF 34,N0.G,1964) . The plasmas were produced in a G cm diamcter glass
tube by a Penning discharge between cathodes separated by 83 cm. Thirty aicrosecaids
after the discharge, the plasma temgcraturo had dropped below 1 oV but the charged
particle density was st11l 1.7 x 10 3 cw-3. The subsequent rate of decay oi the
plasma was independent of the strength of the longitudinal magnetic field provided
this was not less than 1.5 kOe. This is ascribed to predominance i the decay mech-
anism of recombination over diffpsion to the walls. A 7.45 lc field with negiiglble

1/3
Card

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858910006-3"



"APPR?Y!ED FORRELEASE 08/31/2001 CIA-RDP86-00513R001858910006-3

. : s
-~ in

B ——
SO e ST R

ACCESSION NR: AP4042945

longitudinal clectric field component was applied to the decaying plasma by means
of a section of an artificial helical LC linc. Vimen this high-frequency field was
sufficiently strong, its application incroased the docay rate of the plasma at all
values of the static longitudinal magnetic ficld strength; the increase was parti-
cularly marked, howover, at a magnetic field strength of 5.6 kOc, at which the ion
Larmor frequency is somo 15% greater than tho frequency of the applied fie0ld. Veoak
high-frequency fields were found to decreasc the plasma decay rate, but the decay
rate was incrcased by ficlds oxceeding a certain critical amplitude that increased
with increasing pressure. The decrease of tie decay rate in weak high-frequency
fiolds is ascribed to heating of the plasma, and the increasec in stronz fields to

cnhancement of the plasma diffusion rate. The diffusion enhancement mechanism is

not undorstood, but it is suggested that a drift instability due to nonuniform heat-
ing may be involved. The authors briefly discuss the effect of the obscrved pheno-
mena on heating of plasmas at the lon cyclotron resonance under such conditions that
the longitudinal electric field component is significant. '"We tender our gratitude
to V.T.Tolok for discussing the work and for valuable remarks.” Orig.art.has: 3
figures.

e e e £ e e e S i i ot i o e pm e
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CHEGHKIN, V.V.; VASIL'YEV, M.P.;. GIRGOR'YEVA, L,.I.; LORGINOV, A.V.;
SMERDOV, "B-T,

Resonance heating of a plasma by a strong high-frequency field,

' . Zhur, eksper, i teoret, fiz, 2 no,9:418-422 N 65,
Pis!', v red. Zhur, eksp o Te2)

1, Sutmitted Saptember 7, 1965.
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ACCSSSION NR: AP4040298 . 3/0057/34/034/003/0934/0993

| AUTHOR: Vaail'yev M.P.; Grigor'yeva,L.1.; Dolgopolov,V.V.; Smerdov,B.I.; Stepanov,
i K.N.; Chechkin,V V.. .. .

‘ grnm: Experimental investigation of the absorption of high frequency energy by &
| plasma at frequencies near cyclotron resonsnce. a. :

..E.souace: Zhumal tekhnicheskoy fiziki, v.34, no.6, 1964, 984-992 -
!TOPIC TAGS: plasma, plasma heating, cyclotron resonance phenomens , electromagnetic !
iwlvo absorption, hydrogen plasma
! v
| ABSTRACT: The absorption of high frequency energy by & hydrogen plasma at frequen=;

! clos ‘near the ion cyclotron resonance was investigated experimentally. The plasma |

. was formed by discharge of a 8 microfarad capacitor, charged to 3 to 5 kv, between !

. | two cathodes at the ends of an 88 cm long 6 cm diameter discharge tube and an annu-.
" |lar anode located 6 ca from one of the cathodes. The period of this systea was s
microsec. A longitudindl magnetic field up to 6.5 kOe was produced by discharge of °

i & 0.008 farad capacitor bank through ‘an appropriate solenoid. The period was 18 mid-

~ {1isec, and the field could be considered constant during the 500 microsdec observa< ...

l -
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1
{

tion time. The magnetic field strength increased at the ends of the discharge tube, |
thus providing magnetic mirrors for confinement of the plasma. The high frequency !
electromagnetic field was produced by currents in & 7 cm diameter 7/8 cm pitch hel-|
ix, coaxial with the discharge tube and loaded evary 7 cm by a 450 micromicrofarsd
capacitor., This line was coupled to a pulsed self-excited oscillator operating at ',
7.5 megacycles/sec. The density of the plasma was determined with an 8.1 =a micro- :

)

wave interferometer. The electron temperature was determined from the intensity ra-
tio of Hel 4921 to Hel 4713, 5% He having been added to the hydrogen to provide
these lines. The ion temperature was determined from the Doppler broadening of 1B.

_{ The power absorbed by the plasma was determined by measuring the power delivered by:
the oscillator to the helical 1line. The maximum power absorbed by the plasma in :
these experiments was 18 kW, During the flow of the discharge current, the ion tem=
perature rose to several eV and the electron temperature to several tens of eV, The
temperatures fell rapidly after the discharge ceased, and the electron temperature :
was less than 1 &V after 60 microsec. puring about the f#irst 100 microsec, when the:
plasma density was greater than 5 x 1013 ca™3, a non-resonant absorption of high 1 -
frequency enexgy was observed, the nature of which is not understood. The expected :
resonance absorption oecgrrod after the density had fallen below § x 1013 c.':', 'nu‘_

i

Cﬂ"..’la__,__ﬁ__‘.,m S i . : . o\
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eding paper (ZhTF 34,974,1964 [Bee Abstract AP40402977). RERN

* iThe conditions of the plasma were such that the absorption was entirely by ,collisioa

" {The relation petween plasma density and the shift of the absorption peak from the

i Larmor frequency was in good agreeoment with the theory- The width of the absorptiom

‘gbnnd varied more rapidly with plasma density than the theory predicts. The energy .

| balance in the plaswma i3 discussed. The energy abgorbed by the ions was rapidly

i

| ¢ransferred to the electrons and lost. It is concluded that significant heating can:

‘.be achieved with the pre

gsent method only by increasing the powsar Or providing sup~ i

lementary heating by the electrons. '"The authors express their gratitude to V.T. |

i

PP

"l‘olok, v.1.Konenko, 0.5 .Pavlichenko, V.A.Suprunenko and V.T.Pilipenko for assisting:
i in the work and discussing the muitl." Orig.art.hasi s forsulas, 8 figures and

1 table.
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ZACCESQION NR: AP4040297 8/0057/64/034/006/0974/0983

!Aumon: Ié,ﬁil,'yd\'.ll_.l’.;,Grigor'yeva,la.!.: Dolgopolov,VeVe3 gmerdov,B.I.; 8tepancv,
LRGN Chechkin ,V.Ve R

| ITLE: On the absorption of high frequency energy by & plasma at frequencies near
! 1on cyclotron resonance. 1.

e e o e

iSOUNCT‘Z: Zhurnal tekhnicheskoy fiziki, v.34, no.6, 1964, 974-983
H [ ¥
! . !
TOPIC TAGS: plasma, plasma heating, cyclotron resonance phenomens, electromagnetic i
| wave absorption : !

. N

' ‘ABSTRACT: The absorption of electromagnetic waves by a plasma at frequencies near 1
| the jon cyclotron resonsnce, discussed by T.H.5tix (Phys.nev.106.1146,1957) as & ;
' means for heating a plasua, 18 treated theoretically {for o cylindrical plasma £ila-=;

) iment of constant density. The high frequency electromagnetic field is assumed to be'
. produced by traveling waves in a helical winding gurvounding the plasma filament.
. The 8light modifications required when the excitation 18 by standing waves in the
ihelix are derived in an appendix. Damping both by ion collision and by cyclotron
 apsorption, the process inverse to cyclotron radiation (gngnetic bremsstrahlung) TR

ave e mm———

i
¢ ]

. . . . i P .

| |
\Cord 2
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are 'included in the treatmont. A gonoral expression for the energy flux 1is derived,|
i and this is simplified and discussed in more detail for a number of limiting cases. |
The curve of absorption versus frequency 18 asymmetric, and the maximum absorption [
occurs at a frequency gomewhat less than the Larmor frequency. The absorption of
the slightly damped extraordinary wave 18 discussed. This can become important when
the skin depth is too small to permit adequate penetration of the ordinary wave.
The resonance, however, is very sharp, and it might be difficult to maintain ade-~
quate frequency control., Excitation of a plasma containing two ion species at the
Larmor frequency of ono of them produces & relative motion of the two ion species
of the type discussed by 8.J.Buchsbaum (Phys.?1.3,418,1960) in connection with the
low frequency hybrid resonance. The authors express their deep gratitude to AL,
Akhiyezer and K.D.Sinel 'nikov for valuable advice and -discussions of the work." ‘,
Orig.art.hass 40 formulas and 3 figures.
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ACCESSION NR: AP4041998 ‘ 8/0057/64/034/007/1231/1236 !
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ABSTRACT: The heating of a cylindrical plasma by resonance absorption at the ion
Larmor frequency (T.H.Stix,Phys.F1.1,308,1958) is discussed theoretically for the
case when the plasma temperature-and density may vary with distance from the axis.

1t is assumed that the external high frequency ficld is produced by travelling waves

of current on a cylindrical surface coaxial with the plasma cylinder, and that the

magnetic pressure in the plasma 1is large comparcd with the kinetic pressure. The ,

" thermal motion of the particles tranvservely to the magnetic fiold is neglocted.
Expressions for the power absorbed are derived by a perturbation method for the four
cages when the plasma is either so hot that the cffect of collisions may be neglect~ '

--ad_or so cold that the collisions are of overwhelming importance, and either the Lo
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a lower frequency.
curves for a cold plasma arg reported to be in’ good agreemcncvwith recent cxperimen-
tal data of the present authors (ZhTF 34,No.6,1964).
filament 18 independent ©
about the displaced maximume.
absorption curve becomes asymmetric.

earlier by most of the present authors (v.V.Chechkin, M. P.Vasil'fyev,
31,1033,1961) is ascribed to the nonuniform density of the plas

ma filaments. ''In conclusion, the authors thank A.I.Akhezer for his interest in the
ults.” Orig.art.has: 36 formulas a 2
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TITLE: Resonance heating of plasma by means of a strong high-frequency field
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AESTRACT: An investigation was made of the heating of a dense plasma by powerful
short high-frequency pulses when in plasma a fast magnetoacoustic wave (Na>>wes

Wy <W<<Wg where {lg 1s the plasma electron frequency, Wy, We are cyclotron
frequencies of ions and electrons, respectively, and w is the operating frequency)
is generated by means of resomance. The investigations were carried out on a
disintegrating plasma present in a quasi-constant longitudinal magnetic field
with an intensity reaching 6000 Oe. The plasma was generated by a pulse discharge
with oscillating electrons in hydrogen and helium at a pressure of 10~3 mm Hg.
The coefficient of energy transfer (the ratio of the energy absorbed by the plasma

to the total energy gtored in the circuit) of an h-f field from the circuit to the
plasma was measured. The dependence of the coefficient on the intensity of a
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quasi-magnetic field for different values of the initial electron density shows

that the absorption of cnergy of an h-f field by the plasma has a resonance char-
acter, its maximum corresponding to a frequency w, which is in the range

Wi <w<Y@iWe <<we. A similar dependence was obtained for a helium plasma. The
dependence of the transfer coefficient, the elerctron temperature, and the increase
of electron density on the intensity of the magnetic field shows that the electron .
temperature Te rises when the energy absorbed by the plasma increases, reaching
approximately 60 ev. At the same time, the density of electrons also increases

and the degree of ionization approaches 100%. The temperature of ions Ty is
approximately 30 ev. The heating of the plasma takes a short time: at maximum

- r absorption the amplitudes of h-f oscillations in the circuit decrease by 2.7 <

’ times per 0.5 psec, i. e., during 2—3 oscillation periods; without plasma this i
decrease takes agproximately 11 periods. The calculated damping decrement

Yex v 6.5 x 102w (from the rate of the decrease in the amplitude oscillation
18¥Phe circuit) exceeds the damping decrement of the magnetoacoustic waves, which
is subjected to Coulomb losses, by more than two orders. The temperature, cal-
culated from the energy balance under the assumption that the entire energy
absorbed by the plasma is spent on its heating, is equal to % 90 ev, which is in
agreement with experimental data. Orig. art. has: 2 figures. [JA] i
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ABSTRACT: Cyclotron absorption of electromagnetic waves excited by
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" current flowing in a coil surrounding a plasma cylinder are consi-

. dered. The heating of a plasma by cyclotron excitation of strongly
damped (ordinary) and weakly damped (extraordinary) waves is dis-

. cussed. General expressions are derived for the power absorbed by
_the plasma (for the energy flux inside the plasma per unit length

-7 the plasma cylinder) . Since the general expressions are rather

© complicated, a few limiting cases are considered, namely when the

cy is close +o the ion cyclotron frequency., high ion—gas -

wave frequen
and short-wave oscillations.

. temperature, long-wave oscillations,
The case of a low density plasma is also considered. Other topics

_touched upon are the influence of collisions on the heating of the
plasma, the excitation of weakly damped (extraordinary waves in a
_plasma cylinder, and the heating of a plasma consisting of a mixture
of two species of ions (such as deuterium and tritium. Orig. art.

has: 2 figures and 24 formulas. |
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' ABSTRACT: This is the second part of a two-part paper and is de-

~voted to an experimental check on the absorption of high-frequency

: energy by a plasma under conditions of ion cyclotron resonance, and

. a check on the theorectical deductions of the first part of the pa-
per. The system used to feed the high-frequency power into the
plasma is an artificial LC line fed at a high harmonic. This system
is claimed to have several advantages overx others. The source of

_high-frequency power was a self oscillator specially developed for

" the excitation of the line. The plasma was produced by a pulsed
Penning discharge in a magnetic field in hydrogen (H ¢ 0.8 Tesla).

" Considerable loading of the generator by the plasma took place near

. ion cyclotron resonance, accompanied by an increased intensity of
the glow of the HB i1ine in the discharge. The shift in the maxima .

of the load cuxve away from the resonant value of the magnetic field,
and also the form of this curve, are in agreement with the results
of the theoretical part of the paper. The system for the supply of
the high~frequency energy to the plasma and the experimental setup
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" are described in detail. It is pointed out that since the plasma
temperature did not exceed 10% K in the experiments, the ion cyclo-
tron damping is negligibly small and the absorption of high-frequency

_energy is only due to the collision between the ions and the elec-

" trons. The Penning discharge used in the investigation was not found

_to be as efficient as that elsewhere. The data offer evidence that
the LC line is a highly effective system of transmitting high-fre-
quency energy from the generator to a plasma in the case of ion cy-
clotron resonance. "The authors are grateful to K. D. Sinelinikov
and V. T. Tolok for a discussion of the work. Orig. art. has: 6
figures and 7 formulas.
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TITLE: An instrument for measuring the rate of change of the
magnetic field of the proton synchrotron

PERIODICAL: pribory i tekhnika eksperiménta, no. L, 1962,
236 - 239

CEXT The instrument was designed for the 7 GeV proton

synchrotron and it permits measurement of the reproducibility
of the field-change rate and its absolute magnitude with an

accuracy of 0.19%. The device is based on the potentiometric
measurement of the e.m.f: : . .

E = - kdB/dt

induced in the measuring coil. The measuring coils consists'
of a number of series—connected turns situated in the yokes
of the electromagnets. The voltage UK from the coil is

applied to the input device 1 (see Fig. 1, which shows a block
diagram of the instrument), where the signal is compared with the
voltage of a reference element 2 . The comparison is performed

Card 1/73
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during the whole time interval occupied by the induced pulse, .
the duration of the pulse being proportional to the rate of rise
of the magnetic field. The switching device 4 selects the
duration and instant of the measurement and transmits the diff-
erence signal through the amplifier 3 to the recorder 5 . The 7L

switching device is actuated by the cycle initiation pulse Uu . V

The input circuit of the system consists of a filter, a reference-
voltage source and a voltage divider. The switching device 4
receives the initiation pulse from a permalloy pick-up situated

in the electromagnet. The pulse is amplified, then applied to

a phantastron delay circuit. The trailing edge of the phantas-
tron pulse determines the instant of commencing the measurement,
The delay can be varied from 10 us to 1.5 sec., The indigating
device of the instrument is in the form of a simple vacuum-tube
voltmeter. There are 4 figures.

ASSOCIATION: Nauchno-issledovatel'skiy institut elektro-
fizicheskoy apparatury GKAE (Scientific Research
Institute of Electrophysical Equipment GKAE)

SUBMITTED: April 10, 1962
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TITLE: Absorption of high frequency energy by plasma in the lon uyclotron resonaace
in strong high frequeniy fields

SOURCE: AN UkruoR. Vysokochastotnyye svoystva gluzmy {iigh frequiney proportics of
plasma). Kiev, Naukovo dumka, 1965, 15-26

TOPIC TAGS: plasma heating, plasma oscillation, plaswa velecity, plasma density,
cyclotron resonance, lon beam, electron collision

ABSTRACT:  The present work continues the study of the absorption of high froquency
_waves by a plazma in the ion cyclotron resonance. The conditions for heating of pl
ma by this method and the physical processes ynxuh occir in various “L’lm:G are bri
ly reviewed. The nature of enerzy ion”i nt with & !

! frequency wave asplied to of 1413
" current flow of 30 Afcmi. c sception of
interaction betuecn lons and clectrons the placia. This
D50

equations derived for the case of absorption by collisions.
the clectric field of the wave exceeded the crirical value (wl

|
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mum ebsorption for two—uodj collisicus), the eSfective collisic:
trongly. This increase iz attributed %o the decelerztion of
; tre cyclotron viave by high frequency plasma c,,*"lgg-cno induced ..
veloc1;1e exceading the thermal V;LOCltj of the plasma. The exp:rly
cd effective collision frequency is within an order of magnitude of t

the above mechanism. Orig. art. has: 11 formulas, 3 figures.
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Concerning certain shortcominge of recently manufactured cat sig-
naling apparatus. Avtom., telem. i sviaz® 5 no.l2:3% L ‘€1,
(MIRA 14:12)
1. Ispytatel'naya stantsiya avtomaticheskoy lokomotivnoy signalizatsii
stantsil Dema Kuybyshevskoy dorogi.
(Railroads--Signaling) (Railroads--Communication systems)
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1.Direkter Novo-Lyalinskego lesepromkhosa (fer Vasil'yev). 2.
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English-Fussian and lhussian-English merine dictionary, edited by Captain K. V. Vasiliev.
Moscow, Leningrad, The State transport publishk ng heuse, 1937. 318 7. (3€-15%3)

V2L, Sbs

1. Navel art and science - Dictionarics.

2. English language - Dicti-naries - hussian
3. kussian language - Dictionziies - Epglish,
I, Vasil'ev, M. V. ed.
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GULBY, Yakov Fedorovich, kand.tekhn, nauk' YASIL'YEV M.V., inzh., red.;
YERINA, G, P,, tekhn.red,

[Handbook for the baggage handler] Spravochnik bagazhnogo

rabotnika, 1zd,2,, ispr, 1 dop, Mookva, Vses.izdatel'sko-poligr,

ob%sdinenie M-va putei soobshcheniia, 1960, 282 p. (MIRA 13:5)
(Railroads--Baggage)
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VASIL'YEV, Mikhail Vasil'yevich; VISHNYA, L.P,, red,; SMIRNOV, P.S.,
) tekhn,red,

{vyborg] Vyborg. Lenizdat, 1958. 137 p. (MIRA 12:6)
(Vyborg)
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. VASIL'YEY, W.V., gornyy inzh.; KOTOV, V.N., gormyy inzh,; RUSSKIY, iI,,
gornyy i.nzlg.; ggglfﬁnfov, V.8., goruyy inzh;:; POFOV, 5,1, ,
gornyy ingh,; «N., gornyy insgh.; TARAN, M.I. rnyy inzh.;
SHKUTA, E.T, gornyy,inzh.,.g . ‘3 : }‘ X F 80‘ '3

"Strip mining" by M.G.Novozhilov, Reviewed by M,V.Vasiltev
- and others. Gor. zhur. no.7:79-80 J1 161, (MIRA 15:2)

(8trip mining)
(Novozhilov, M.G,)
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DEMIN, A.M., kand. tekhn. nauk; KOKH, P,I.; CHERTKOV, V,.K.; VASIL'WEV,.
M, V,, kand, tekhn, neuk; YEFIMOV, I,P,; RKMITOVENKO, AlT,, dots.;
PRISEDSKIY, G.V., inzh.; LUNAYEVSKIY, Yu.l,; VOLUTYOVEXIZ, 5.k,
doktor tekhn, nauk; KUR'YAN, A.I., kand. tekhn, nauk; MAYMIN,
A.T.; MIROSHNIK, A.M.; PETROV, I.P,; TU:YSHEV, B,F.; SHISHKOV,
A.I.; AVERBUKH, I.D,, inzh,; VARSHAVSKIY, A.V.; KKYUKOV, D.K.;
LUKAS, V.A.; MINEYEV, V.A.; SMIXNOV, A.A., otv, red.; LYUBIMOV,
N.G., red. izd-va; MAKSIMOVA, V.V., tekhn. red.
[Handbook for the mechanic in a coal pit]Spravochnik mekhanika
ugol'nogo kar'era. Moskva, Gosgortekhizdat, 1961, 639 p.

(MIRA 15:12)
(Coal mining machinery--Handbooks, mamuals, etc.)
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VASIL'YEV, M.V, (Moscow)

Classification of diagrams of state of binary metallic systems
in accordance with their atomic interaction forces, Zhur, fiz,
khim. 38 no.4:871-877 Ap '6i. (MIRA 17:6)
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ACCESSION NR: APLO3L5T6 8/0076/6%/038/00% f08TL/08TT
- AUTHOR:  Vasil'yev, M. V. (Moscow)

i TITIE Classification of diagrams of state of binary metalllic systems according
. to their atamic interaction foxces.

SOURCE: Zburnal fizicheskoy khimii, v. 38, no. &, 1964, BT1-877

1

TOPLC TAGS: phase diagram, classification, binary system phase
.diagrom, interatomic force

ABSTRACT: The author classified the phase diagrams of binary melts according to
: the magnitude of the interatomic forces accounting for the basic common factor,
the relationship among the forces between the like and unlike bonds, and an
‘ alditional foctor, the ultimate strain of the energy field or the crystal lattice
. .of the solvent. (fig. 1). In group I the molten clements are practically insol-
uble in the liquid and the solid phases. In group ITI there is an increase in the
‘unlike bonds in the 1liquid state so the liquid state 1s retoined at temperaturcs
‘below the temperature of fusion of the alloying element A, leading to the formation
of & eutectics In group Ia: with further increase in the unlike bonds an area is

———
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described where two liquid layers exist whose monotectic and eutectic transformma-
tion temperatures converge. Transition from a limited diagram with a eutectic to

a dlegram with limited colid solutions whose concentration below the eutectic can
be variable or constant is shown in group III and formation of unlimited soldid
solutions is represented by group IV. Thus an analysis of the phase diagrams
permito one to asscas the relationship of the forces between like and unlike bonds

‘for the principal groups of binary systems. Orig. arte. has: 2 figures.

ASSOCIATION: None
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"L'exploration des espaces cosmiques" (Exploration of
cosmic spaces), Etudes Sovietiques (Paris) Vol. T, No. 75, June, 1054,
pp. 70-72,
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Puteshestviye v kosmos (A Trip Into the Cosmos), Goskul'prosvetlzdat (State
Press for Literature on Culturc and Education), 1955.
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; fessor, doktor
VASIL'YEV, Mikhai} Vasil'yevich; DOBRONRAV(QV,V.V., pro '
Mu-uu.;u-.'ffé‘tﬁ:aﬁz:;a'tfs v Jeljcb-, l l 1 ] ] . r i ’ | Or : G OI.UBK CYA, V.A .o -

daktor;
{Voyages into the cosmos] Puteshestvila v kosmos. Moskva, Gos.

{gd-vo kul'turno-prosvetitel'noi 1lit-ry, 1955. 17 p.
(Interplanstary voyages) (MIRA 9:3)
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VASIL'YEV, M. s

»Spitnik into Space.
Eng. translation published, Dial Press, NY, 1958.

Eval, B-3,111,152
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VASIL'YEV, Mikhail Vasil'yevich; DOBRONRAVOV, V.V., prof., doktor
"‘Wcmn red,; GOLUBKOVA, V.A., red.;
ROZEN, R.A., tekhn.red.
[Space voyages] Puteshestviia v kosmos. Moskvs, Izd-vo

Sovetskala Rossiia,™ 1958, 244 p. (MIRA 12:9)
(Interplanetary voyages
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Vasil'yev, Mikhail Vasil'yevich

Puteshestviya v kosmos (Space Travel) 2d ed., rev. and enl. [Moscow] Izd-vo
"Sovetskays Rossiya," 1958. 245 p. 30,000 copies printed.

Scientific Ed.: V. V. Dobronravov, Doctor of Physical and Mathemstical Sciences,
Professor; Ed.: V. A. Golubkova; Tech. Ed.: E, A. Rozen.

PURPOSE: The book is intended to scqueint the general reader with the history,
the present state, end future orospects of space travel.

COVERAGE: This book discusses in a populsr vein the history of men's interest in
space travel, early developments in rockets, recent Soviet and American accomp-
lishments in spece, and sveculates on the future of space flight and menned
travel. No personalities are mentioned. No references are given,

TABLE OF CONTENTS:

Ch. I. Discovery of the Planets
This will happen tomorrow
Beginning of the journey
Stub, disc, or sphere?

Card 1/5
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Space Travel SOV/2998
Eratosthenes measures the Earth 9
The fate of the manuscriots of Aristarchus of Samos 10
The system of Cleudius Ptolemaeus 11
The first voysge around the world 12
Science and religion 13

' Copornicus’’ rebellion 14
The stake thet will burn forever (Giordano Bruno) 17
The planets ccased to be stars 18
The lawmaker of the heavens (Keoler) 22
Our planet 24
The universe in which we live 26
The star Zeta in Aurige 28
The beginning of the new era 28

Ch. II. Impossible Paths
From the haze of the centuries 33
The everpresent force 34
Cavorite and "negative matter” . 35
Speed versus the attraction of gravity 36
Out of a gun to the Moon 39
Electric gun 41
Cosmic sling 43
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Space Travel S0V/2998
Ch, ITI. Achievement of Tsiolkovskiy
A gift to mankind 47
On the same road 48
Mass ratios 53
f Multistage space rockets ("Cosmic trains") 56
Transfer stations 58

Ch. IV. Engines for Space Ships

Struggle for speed 61
Engines of high-speed sircraft 5
The most difficult part of the flight 68
Nocturnal luminescence 70
Liquid-fuel rocket engines 74
Atomic rockets 76
Rays instead of jets 79
A hand extended from the Earth 83

Ch. V. 1In Cosmic Space
Automatic control
In a world without gravity
Friend or foe
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Space Travel S0v/2998
Streams of radiation 101
Heating by the Sun 103
: A greenhouse in space 108
Space projectiles 114
( Paths between the planets 119
Ch. VI. Stages in the Great, Attempt
First reconnoitering of space 127
Jump across the atmosphere 131
Their creation and achievement 132
Is 1t difficult to measure the air temperature? 135
Ten thousand times faster 136
Birth of a second Moon 144
The second Soviet Sputnik 149
A laboratory in space 153
The first American satellites 156
Science and dream 59

Life on a satellite

Man in space

Return to Earth

Space islands

Cargo-carrying trains

Interests of terrestriasl affairs
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Space Travel S0V/2998
Ch., VII, The Second Step
A rocket flies to the Moon 183
R Automatic mobile exploration vehicles 186
From an ertificial satellite 192
. Qur neighboring world 196
! The subjugated Moon 200
When will this happen? 206
Ch. VIII. Onward to Distant Voyages
"L,ife is drawn to life" 209
Through the eyes of Martians 216
Planets about which we know nothing 222
Toward the Sun 225
With satellites around the planets 228
Toward the stars 236
Conclusion
AVAILABLE: Library of Congres AC/1sb
! 1-25-60
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- VASIL'YEV, M.

Life in the cosmos, IUn.nat. no.8:1-4 Ag 160, (¥IBA 13:8)
(Space flight--Pnysiological effect)
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VASIL'YEV M, (Moakva)

The use of sunraye. HNauka 1 zhyttia 19 no,9:43-L46 8 160,
(MIRA 13:9)

(Solar energy)
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Vaoil'yev, Mikhail Vasiliyevich
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65,000 coples printed.
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